Bioactive compound content, antioxidant activity, deoxynivalenol and heavy metal contamination of pearled wheat fractions.
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Introduction
Increasing demands about healthier foods has intensified the interest of consumers 
30
The increased consumption of plant-derived phenolics has been associated with a 31 reduced risk of degenerative and chronic diseases (Dykes & Rooney, 2007) .
32
Moreover, a diet containing cereals improve the content of other bioactive 33 compounds, such as dietary fibre (DF) and micronutrients (Hemery, Rouau, and synthetic contaminants. Moreover, whole grain foods are not so attractive to 48 consumers, because the higher bran content in whole grain flour reduces the sensory 49 value of the end-use products: the high fibre content is the main cause of the 50 negative technological properties of whole grain bread, with a reduction in loaf 51 volume, an increase in crumb firmness and a dark color (Zhang & Moore, 1999) .
52
Therefore, a grain fractionation technology is needed in order to separate efficiently 53 the negative and positive aspects. This will let to produce new flour mixes and 54 ingredients with technologically optimized functional and nutritional attributes.
55
The pearling (debranning) of wheat, before roller milling, is becoming increasingly 56 accepted by wheat millers as a means of improving milling performance, since it 57 sequentially removes the outer kernel bran layers through an abrasive scouring and 58 increases the efficiency of the milling process (Dexter & Wood, 1996 used: isocratic 2.5% B (10 min), from 2.5% to 12% B (25 min), from 12% to 100% B
173
(31 min), from 100% to 2.5% B (2 min), isocratic 2.5% B (5 min), The total running 174 time was 73 min and was conducted at a constant flow-rate of 400 μL/min.
175
Chromatograms were recorded at two different wavelengths (280 and 330 nm).
176
The phenolic acids were tentatively identified through a comparison with the retention 177 times and UV-vis spectra of individual standard molecules (gallic acid, protocatechuic 178 acid, syringic acid, p-hydroxybenzoic acid, caffeic acid, chlorogenic acid, ellagic acid, The bioactive compounds content in the fractions obtained from the sequential wheat 255 pearling is reported in Tables 2 and 3 . ANOVA showed highly significant differences 256 (P<0.001) for the proteins, total fibre and β-glucan content, and for the TAA 257 determined in the different pearled fractions (Tab. 2).
258
The 10-15% fraction showed the highest protein content in all three varieties, while 259 the concentration significantly decreased towards both the internal and the external 260 layers. Only for the Bolero cultivar, there were no significant differences between the 261 5-10% and 10-15% fractions. The Bolero cv showed a significantly higher protein 262 concentration in the more external layers (0-5%) than endosperm (25-100%), while 263 no significant differences were observed between the 0-5% and 25-100% fractions of 264 the Bologna and Taylor cultivars.
The total DF was predominant in the outermost layers (0-5%) for all three varieties. 27% and 30% lower in the 10-15% fraction than in the 0-5% one, respectively. Table 4 . ANOVA showed highly significant differences (P<0.001) for the ash content 316 and the DON contamination.
317
The highest ash content for the Bolero and Taylor cvs was found in the 5-10% 
Discussion

336
The presented data have shown clearly how the concentration of bioactive 337 compounds is greater in the outer layers of wheat grain, but their distribution in each 338 pearled fraction is different considering the classes of nutrients.
339
Shetlar, Rankin, Luman and France (1947) reported that outer pericarp, the inner 340 pericarp, the testa and the aleurone layer, respectively represents 3.9, 0.9, 0.7, and 341 9.0% of the kernel weight. Therefore, according also to data reported by Bottega, 
361
The β-glucans, components of the soluble fibre, were higher in the middle fractions
362
(5-20%), and peaked in the 5-10% pearled fraction, while lower in the more external 363 layers (0-5%) had a lower β-glucan content. Several authors have reported that the 364 aleurone layer in common wheat contains higher levels of β-glucans than whole grain 365 (Hemery et al., 2007) . A reduction of 12% in the β-glucan content of unprocessed 366 wheat grain has been observed after pearling processes (Dexter & Wood, 1996) .
367
Barley is rich in β-glucans and the highest concentration of β-glucans was found in 368 the middle fractions, followed by bran, while the lowest content were found in the The direct procedure used in this work to determine TAA allowed the contribution of Tab. 1.
628
Technological characteristics and protein, ash, DF, β-glucan and FPA a contents and TAA levels of wheat varieties. 
630
Results are expressed on a dw basis for whole kernel. Means followed by different letters are significantly different (the level of significance is shown in the 631   table) . 
